
Best Practice Approaches for Characterizing,
Communicating and Incorporating Scientific
Uncertainty in Climate Decision Making.

The authors are preparing a guidance paper to be used in the
US climate change science program (CCSP), and by others, to:

1) Improve the quality and consistency of information about
scientific uncertainty presented to decision makers and
other users of CCSP's reports by identifying "best
practice" from the literature on this subject.

2) Improve communication between scientists and users of
the products by providing a simple users guide on
interpreting information about uncertainty contained in
the reports.

3) Provide a brief overview of the literature on approaches
for taking account of uncertainty in decision making.

By M. Granger Morgan1,
With advice and contributions from Hadi Dowlatabadi2, Max Henrion3, David
Keith4, Robert Lempert5, and Thomas Wilbanks6.

The current draft outline is as
follows:

1. Sources and types of
uncertainty

2. Characterizing uncertainty
3. Thinking about uncertainty
4. Expert elicitation
5. Analysis of, and with,

uncertainty
6. Communicating uncertainty
7. Making decisions in the face

of uncertainty
Once the authors have completed a
draft it will then be subjected to
extensive review by the research
community and other interested parties.

1. Department of Engineering and Public Policy, Carnegie Mellon University.
2. Institute for Resources, Environment and Sustainability, University of British Columbia.
3. Lumina Systems.
4. Department of Chemical and Petroleum Engineering and Department of Economics, University of Calgary.
5. The RAND Corporation.
6. Environmental Science Division, Oak Ridge National Laboratory.
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Quantitative estimates versus qualitative language 
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Over confidence, heuristics & biases
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Expert
Level of expertise 0 - 7

Identify the problem

Gain full understanding
of all relevant issues

Do research

Identify policy 
    options

Inplement the
optimal policy

Solve the problem

Identify a problem

Identify adpative
polices and choose 
one that currently 
looks to best

Do research

Implement policy 
and observe how
it works

Reassess policy 
in light of new 
understanding

Learn what you can
and what you can’t 
know (at least now).

Continue research

Refine problem 
  identificaton as 
        needed

A. B.

In the face of high levels of uncertainty, which may not be readily resolved through
research, decision makers are best advised to not adopt a decision strategy in which
nothing is done until research resolves all key uncertainties (A), but rather to adopt an
iterative and adaptive strategy (B).

Source: http://www.nws.noaa.gov/forecasts/graphical/sectors/conus.php#tabs

Source: U.S. National Assessment

Source: Morgan, Adams and Keith, Climatic Change, in press.
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For example:
 An Analytica® model

lack of data

inadequate or incomplete measurement

statistical variation arising from 

   measurement instruments and methods

systematic error and the subjective judgments 

   needed to estimate its nature and magnitude

inherent randomness

imprecise use of language in describing the 

   quantity of interest 

disagreement among different experts about 

   how to interpret available evidence

Uncertainty about 

the value of 

empirical quantities

Uncertainty about 

the model

functional form

inadequate or incomplete measurement and

   data which prevents the elimination of

   plausible alternatives 

systematic errors which mislead folks in

  their interpretation of underlying

  mechanisms

inadequate imagination and inventiveness 

   in suggesting or inferring the models which 

   could produce the available data

disagreement among different experts about

   how to interpret available evidence


